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PURPOSE

The purpose of this document is to outline the basic conm-
ponents - of an adegquate geo%technical investigation for dams
and to provide a generalized set of guidelines for such.an
investigation. This booklet has been written pursuant to *the

provisions set for+th in KRS 151.125(2).

An additional purpose of this document is +o provide to
dam owners a gencral outline of typical geotechnical inves-
“igations on earth dams. It has been the observation of this
division that a general explanation and description of this
type of inves*igation can be of benefit +c dam owners by
providing them with some background informatiorn on which to
base their decisions. We further believe that engineers pec-
forming this ~type of work will Dbenefit by having a bex*ter
definition of the information we require in our analyses
performed as par+ of construction permit applica<ion Teview

and safety inspections.

The general application of this. publica“ion is limited to
existing earthfill dams or other impoundiny structures con-=
structed of earth or similar materials. Al«hough sone
aspects may be applicable *to any dam, care must be exercised

in any ex+rapola*ion of tkis discussion.






REGULATORY REQUIREMENTS

Regulations which established minimum safety and design
criteria for dams and associated s‘ructures vere first pro-
mulgated in 1967. The regulation, 401 KAR 4:030, and Fngi-
neering Memorandum Fo. 5, which is a part of tha* regula-
tion, applies to all dams and other potentially hazardous
impounding structures. Any structure, including dams as
defined in KRS 151.100, which might create a hazard to life
or property is defined in Engineering Memorandum No. 5 as
having either moderate or high hazard potential. These clas-
sifica*ions are repeated as follows:.

1. CLASS (B)=-MODERATE HAZARD This classification may

be applied for structures located such *ha% fai-
lure may cause significant damage to property and
project operation, _but loss of humarn life is no+
envisioned. Such structures will generally be
located in predominantly rural agricultural areas
where failures may damage isolated homes, main
highvays or major railroads, or cause interruption
of use or service of relatively importan+ public

ntilities.

2. CLASS (C)-HIGH HAZARD This classifica“ion must bhe
applied for structures located such <“hat failure

may cause loss of life, or serious damage +o
homes, industrial or coammercial buildings, impor-
tant public utilities, main highways or wuwajor

Tailroads. This classification must be used if
failure would cause probatle loss of human life.

The Division of Water . is required by KRS
151.295 to perform safety inspections of all dams in Kepn-
tucky. These inspections are primarily visual bu% include

such *hings as the review of plans and specifications,



design data, and the performance of flood routings to
deternine the apﬁroximate rainfall which will overtop *+he
dam. When inspections reveal conditions or deficienciés
which may or 4o endanger life or property, KRS 151.297(M

requires that the owner be ordered “o render *he dam safe.

The process of rendering the dam safe rejuires that *he
owner's engineer evaluate the dam, determine “he appropria<e
hazard classification, and design repair or reconstructive
measures to bring the dam into ccmpliance wi<zh *he mininmunm
safety criteria of the Commonveal+h., If the dam is <o remain
in serv;ce, safety deficiencies must be correc<tad. Any
structure which is to be modified or reconstructed mus* be
made to conform to the criteria which have beer es*ablished

by the requlations.

Section 10 of regula*ion 401 .KAP 4:030 rejuires tha*+ all
s+*ructures, o%“her than low hazard structures, Lave a com-
plete subsurface investigation and soils analysis submit*ed

ae

ct

as an in*egral part of tke drawings. The purpose of
investiga%ion and amalysis is %o determine “he stabili=y of
t+he structure and to assure that any repair or recomns*truc-
+ion results in the establishment of appronria<c minimum

factors of safety against slope failure.



BACKGROUND

Depending upon the source of reference, structural and
seepage related deficiencies .may account for 50 %to 70 per-
cent of dam failures. The evaluation of the geotechunical
information is an essential component in +he determina%ion
of structural stability. An adequate assessment of the saf-
ety of a dam mus* include a detailed geotechnical inves*iga-
+ion and analysis. These determinations are gemerally made
by civil engineers who are experienced in geo“echkrical engi-

neering.

¥hen applied to dams, geotechnical investigations should
deal with such areas as explaoration, instrumeatation, seep-
age evaluation, soil sampling, soil +esting and the perfor-

mance of stability analyses.

For purposes of preseatation, geotechnical investigations

will be considered in three general phases:

1. Exploration
2. Tes*ing
3. Analysis

I+ must be understood *hat these phases are highly inter-
dependent. For example, a less than adequate subsurface
exploration can greatly limit the useful information which

would be obtained from the later phases of testing and ana-



lysis. There 1is no substitute for gqualified, experienced

personnel in the performance of each phase of this work.

Site conditions will have a great impact on the quantity
of work tha* is necessary. Aspects such as the dam's height,
length, <function and importanqe may require tha= additional
considerations be given to many aspects set for+h ip *his
document. Therefore, these guidelines caa not, nor are they
intended *o ke all-encompassing. However, these -guidelines
can be used by *he owvner as an indication >f the mininum
investigation which will be accep%able. It is felt that the
engineer can justify, to the owner, other work which he det-

ermines will be necessary.

EXPLORATION

The term exploration as used in <+*his phase of the geo-
*echnical inves*igation refers to the subsurface work per-
formed at +he dam site. It includes such items as soil ant
rock borings and field testing and evaluations. Fxplora*ions
are normally confined +*o the embankment and foundation
materials at *he dam unless there are explicit reasons for
exploration in separated areas. Conditions which mavy call
for addi+tional 1inves*iga*ion may incluvde such features as
cavernous limestone foundations, landslide oroblems in the
area, zones of faulting, and the investigatisn of poten*tial

borrow areas.



An area which should be examined in any explora“ion deals
with available information. General geologic information is
available from goiernnent agencies such as the United S*ates
Geoiogical Survey (USGS) and the Kentucky Geological Survey
(KYGS) . Areal geologic méps based on the 7 1/2 minute topo-
graphic quadrangles are available for all of Rentucky and
should always be reviewed as a part of any geotechnical

investigation.

The exploration serves several <£functions which should
include the specific items noted below:
1. TIdentification of soil horizons in the embankment
and foundation, that is, soils with differing pro-
perties for engineering purposes. -

2. Obtaining soil samples for subsequen® laboratory
testing.

3. Performance of field tests which can later be used
to corroborate laboratory test results.

4, Determination of ¢the level of +he <free water
{phreatic) surface within the embankment,

5. Installation of imnstrumenta<ion to monitor such

things as slope movement and variations in +*he
phreatic surface.

The number and location of borings which form the bulk of
the exploration will wvary, depending on the height and
length of the.dam, geologic conditions 1in the area and *tle
complexity of *he dam. The following list sets forth a mini-
mum boring program vhich the division believes can es*ahblish

a reasonalble basis for subsequent analyses.



1. One (1) crest borinjg extending through the
embankment and foundation materials to
bedrock for each 250 feet of crest length,
arranged such that one boring is located at
or reasonably near the maximum section,.

2. One (1) crest boring extending through the
embankment and founda*tion materials - to
bedrock near each abutment; these borings
should be located such that the phreatic
line should be intercepted,

3. If access 4is reasonably attainable (side
slopes no+ steeper than 3H <*o 1V oI berms
are present), one boring ex+endiny *hrough
+he embankment and foundation matarials %o
bedrock near each abutmen+t near *he aidh-
eight of the dam on _the downstreanr slope of
*he dam; additional borings on the dowr-
s*ream slope should, if a%*tainable, be taken
a+t in+tervals nct %o exceed 250 fee=*,

4, oOne (1) boring opposite each boring advanced
frcm the crest extending through the founda-
tion material %o bedrock along the +*oe of
the dame. :

NOTE: All borings should extend into the foundation
material a minimum depth of one half the height of %he
embankment or to bedrock. Borings may bte *erminated in
foundation soils when they penetrate a 'firm, impervi-
ous' stratum which will not settle, fail in sheac or
permit excessive seepage. This determination requires
considerable judgment in certain cases and experience
is very important,

NOTE: Generally, to better establish tha2 rock line,
soil horizons and phreatic surface, borings on the
crest, =<slope and at the toe should be located on or
reasonably near cross-sections through the dam.




Borings may be desirable or necessary a* other locations.
Conditions which may require additiomal borings include
Seepage areas on oOr near the abutments, seepage areas along
the *toe of the embankment, data from previous investiqatiéns
vhich show a lack of homogenei+y of the embankment materi-
als, and evidence that the embankment is zoned into distinc-

tive areas of different materials.

For nev construction, borings .are usuwally required a* <the
location of appurtenant structures such as spillwvay struc-
tures and open channel spillways. However, existing embank-
ments usually do not require the geotechnical investigaticn
of appurtenant structures unless there is evidence of ins*a-

bility, damage or *the need for major modifications.

All proposed borings should be approximately located in
any engineering proposal submitted to this division. In the
report on the actual investigation all borings must be accu-
rately located on a boring plan and the elevaticn inforama-
+ion noted on the boring log. The boring plan and 1logs
should be plotted on scale drawings for ease of use. Exam-
ples of typical horing plans and logs are shown in Figures 1
and 2. These figures also provide an idea of typical layou‘*s

for borings on dams.
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The accurate location of subsurface zones and features
é;n provide a reasonable basis for interpolation and extra-
polation of boring information. The accurate location of
embankment zones can have a significant impact on the relia-
bility of a stability aralysis. Identification and location
of discontinui*ies, such as zoning interfaces, buried pipes,
and planes formed by pas* additions, may be crucial %o a

stability analysis.

The accurate location of borings requires some level of
site mapping. This mapping may be performed in conjunction
with other investigations such as hydraulic or hydroloyic
studies and the prepara+tion of remedial plans. Régardless o€
+he basis for mapping, all borings must be accurately shown

on scale drawings.

During 4+he process of advancing +the bering, sampling of
materials is generally performed. Samples fall into two
broad categories: disturbed samples and undisturbed samples.
For an existing dam, the analyses must be directed towards
determining the stability of the dam as it stands. Thus, for
existing dams, undisturbed samples should be obtained for
tes*ing since these samples are more representative of the
materials in place. Testing these undisturbed samples nor-
mally provides the best available da*ta and hence, the most
accurate means for determination of strength parameters ani

structural stability. Undisturbed samples are generally



obtained during boring operations using Shelby tube or other

thin-walled samplers,

DPisturbed samples are most accurately usel <+o deteraine
general engineering proper+ies of embankaent soils and sheac
strength parame+ers for new construction. Disturbed materi-
als nay.be remolded +o0 a specified density ard samples
extracted for laboratory tests for the remolded soil. The
*es* resulss obtained using remolded samples may or may no=
accurately depict the shear strength of an existing embank-
men* and should no* be used fcr *his purpose. However, <ests
on remolded samples are commonly used and do accura“ely dep-
jct the shear strength of similar materials placed in new or
remedial construction at or near the density >f *he remolded
specimen. Dis*urbed samples are uSually ob%aired from the
Standard Penetration Tes% (described below) and from mater-

ial cuttings generated during the advancing of *the btorings,

Addi¢ional information which may be obtained during tkhe
sampling operation is <*he blow count resulting from the
Standard Penetration Tes*. This test <can be performed at
intervals of each two and one half feet in the boring and is
referenced by the American Society for Testingy and Ma<erials
(ASTH) in testing designation D 1586-67 (1974). The hlow
coun* is the number of blows required to driv2 a split spﬁon
sanpler a depth of 12 inches. The blow counts can be valua-

ble in identifying loose or soft zones in +the embankment



which may indicate areas of low strength. Blow counts can
also serve as an indicator for an estimate of shear

strength.

The location of any sample should be properly documented,
that is, record the particular boring and depth from which
the sample was taken. The boring logs should reflect all
samples taken. Samples selected for testing must be cross
referenced to the specific location in the boring informa-

tion.

O+ther field tests which can be performed in conjunction

vith the area of exploration include:

1. Pressure Tests: Thé pumping of water into a boring

_at selected intervals to evaluate the leakage or

water *ightness of the zones; such *tests are not-
mally limited to rock zones in thLe foundation,.

2. Dye Tes%*s: The introduction of dye into a bhorinag
+0 aid in determining sources and zon2s of seep-
age.

3., Installation of Observation Wells or Piezometers:
Cased borings and instrumentation used +to deter-
mine +he elevation of the phreatic surface or
water pressure at selected locations. The determi-
nation of the phreatic surface in the field explo-
ration should be made at the time of bosring acd be
monitored at regular intervals ' for changes with
respect *o time, pool level, season of the year,
drainage ipprovements, etc.

4., Cased Borings: Borings are sometimes cased to pro-
vide observation wells and provide a means for
checking <slope movements by use of 1instruments
generically called inclinometers.

5. Weirs: Weirs can be installed to provide a means
for measuring seepage quantities. These weirs may
be installed at selected points of interest or at
positions which will collec* essentially all of
the seepage for measurenment.
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TESTING

The purpose of labordtory testing is %o classify embank-
men« and foundation soils and rock, and ¢o jetermine thelr
engineering charac*eristics: There are many indices and par-
ame*ers presénfly in use and various methods are employed
for obtaininé 9nginéering data. Certain of ¢these indices,
parameters, and tests have gained a wider accep*ance and
application than o*hers. Those which are mos%t applicable *>

the testing process on existing earth dams are no*ed below:

1. Particle Size Analysis: This analysis determines
the percentages of soil particles which are of

,
various sizes., This test basically breaks the soil
into percentages of gravel,sand, silt and clay.
These percentages are necessary for scil classifi-
cation and for the design of systems *o control

and filter seepage.

2. Atterberg Limits: These indices define mois<ure
contents a*t which +he so0il <can have different
states, thereby loosely establishing ¢the na*ure of
the so0il within a4 range of moisture con+tent. One
indicator obtained ftom these tests is the Plas-
*icity Index which defines +he range of moisture
contents over whick the soil is plastic. The mag-
nitude of this range can be an indication of the
susceptability of the soil %o piping (internal

erosion).



3.

b,

Soil Classification: There are several different
systems for assigning the =soil to a geherilized
classification group. A significant amount of
research and information has been accumlated on
the hasis of suil classification. similar soils,

in terms of classification, generally have similar

engineering properties. The soil classifica*ion is

commonly used to obtain preliminary values of
engineering characteristics and to provide a
degree of reliability for values determined 1in
tes*ing. The Unified Soil Classifica*tiosn Systen is
the system most employed by the Division. This
classification system is based primarily on the
results of the particle size analysis and the

Atterberg limits noted previously.

Moisture Content: This test gives the percentage,
by weight, of vater in any .selected sample. When
used in conjunction with other tests, such as the
Atterberg Limits, moisture content is useful as an
indicator of soil behavior, that is, i%*s potential

to function as intended.

Specific Gravity: Specity Gravity is necessary in
many laboratory tests and is used to relate the

weight of a soil to its volunme.



6o

Proctor Density: In these tes*s a fixed amount of
compactive effort is used to compact a soil. 1In
common usage, “he tests normally performed are the
s+andard Proctor test and +the Modified Proctor
test. The basic difference in proctor tes%ts is *he
compactive effort. Different tes+*s use differing
amounts of energy to compact the soil samples. The
soil at a given density and moisture con*ent can
be tested for s+rength parameters and used as ar
jndex +est for exis+ing embankment materials.
There is considerable 1infcrmation available which
relates shear s+trength parameters <o densi+ty and

moisture con%ent,

Natural éoisture Content and Unit Weigkt: These
determina*ions can and should be made {rom exis+~
ing embankment samples and correlated “o the other
laboratory tests. Unit veights and moisture con-
tents are basic to nearly all geotechnical ana-
lyses and essential %o such ma*ters as slope sta-
hility. This data can be wused in compariSon wi*h
s+andard tes+s values, such as +hose no*tecd in
Table 1, o0 obtain preliminary values for engi-

neering properties of 1interest.



SHEAR STRENGTH DETERMINATION

[y

Various tests are used *o determine the shear strength of
soils. These include unconfined compressiorn tests, direc*
shear tests, and triaxial shear *ests. Each type of tes*
fields information which is of value in evaluating the sta-
bility of an embankment. The different tests are performed
under different loading conditions simulating various condi-
tions of field 1lcading and are not directly comparable.

There is considerable discussion about when various ‘tes+*

results should be used.

The object of these guidelines is not to develope an in
depth comparison of the different types of tests, It is suf-
ficient to state that different testing methods all have
merit. We will attempt to set forth a raticnale and s*ave-
ment of *he tes+ting deemed adequate to assess the structural
stabili*y of an existing dam. The Division of Water

believes that when properly performa2d, <the triax-
ial shear test yields results vhich permit more confidence

to be placed in subsequent analyses.

There are *hree conditions under which the triaxial test
is generally performed. These are the unconsolida“ed-un-
drained (UU), consolidated-undrained (CU), and the consoli-
dated-drained (CD) +osts, The consolidaticn and drainage
terms refer *o the preparation of the sample prior %o *es*-

ing and the drainage condition during tes+ing. Due to the

-



time involved 1ir performing drained tests, the undrained
tests are most commonly performed. For the purposes of eval-
uating the shear strength parameters of existing dams *he

consolidated-undrained (CU) test is normally perfornmed.

When a consolidated-undrained triaxial test is perforaed,
not only can the applied pressures be measured, but moni%ors
can be used ¢to measure the magnitude of the pressure which
is expe:ience§ by the water which is 1located in the soil
sample, that is the water in the voids between the soil par-
ticles (pore water)e. Since *his pore water carries some of
the applied pressure i+t is obvious that +the soil particles
also carry part of the applied pressure. Therefore, measure-
ment of the ©pore water pressure permi‘s tae data to be
reduced to *he pressure which is borne cnly bty *he soil par-

ticles.

If the shear s*rength parametérs are obtained from the
reduced data ob*tained from the measurement of the pore wa*-er
pressure, thev are referred “o as effective stress parame-
ters, If the unreduced data is used, *he s“rength parame<%ers
are referred *o as total étress parameters; Bo%hL *he effec-
tive and <+he +otal stress parame*ers are us2d in +the ana-
lyses necessarv o evaluate *he stabili¢“y of 1 dam wien sub-
jected *o di{ferent loading conditions. In general, +the
effective stress parameters are of +“he most benefit in ana-

lyzing existirngy embankments,



Table 1 has been reprcduced from the putlication of <=he
Department of Defense entitled Design Manual: Soil Mecharn-
ics, Foundations, and Earth Structures (NAVPAC DM=T7) as a
reference for average engineering properties of soils conm-
pacted to 100 percent of Standarad Proctor. This information
provides a nmeans for both making preliminary estimates and

checking values obtained in actual +testing.

When a geotechnical report is submitted to the division
as part of an overall investigation or in conjunction with
plans for the repair or reconstruction of a dam, the labora-

tory data sheets should be included.
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ANALYSIS

Various methods have been develcped to evaluate the like-
lihood of a slope failure occurring in an =2mbankment, In
general, these methods assume the shape of a failure surface
through an embankment. After the failure surface has been
assumed, there will be forces (gravity,seepage) tending %o
cause failure and other forces (cohesion, .friction) which
resist failure, In simplified terms,' +he ra*io of *the
resisting forces +o those %ending to cause failure is the
factor of safetvy. Assumptions are required in each me*hod
.of analysis to account for unknown forces. The enginear mus*
be aware of any assumptions and sa*tisfy himself +hat arny

particular method is applicable.

One of +the most widely used methods of analysis is ¢h

W

m-

[¥H

Simplified Bishop method. This method, as othars, makes s
plifying assumptions about some of the forces +hat mus* be
accounted for in *he stability analysis. I% is also based on

£ circular. ®hils

.

+he assumption tha* the failure surface
the simplifying assumptions employed in this method may no«
entirely satisfy all the reguirements for a zigozous analy-
sis, the results are usually conservative and extensive
application by many engineers has permit+ted a idelv
accepted level of confidence in this method.

In some instances, a circular failure surface may no* he

appropriate, as in some zoned embankments. Analyses u+iliz-



ing a plane failure surface rather than a circular failure
have been developed and are commonly referred to as wedge'
analyses. One example of this type of analysis can be found

in NAVFAC DHM-T.

For exis+ing dams, the stability analyses should address
the stability under at least +two loading conditions. These
are the long-term steady seepaqe.COndition. and the vrapid
drawdown condition. On new dam construction, ar additiounal
loading condition reflecting the end-of-construction or of
certain phases of construction is sometimes necessacty. 1In
some areas of FKentucky, most mnotably vestern sections,
earthquake loading must be considered. An eac-thquake analy-
"sis is normally associated with *he long-*erm steady seepage

condition,

The rapid drawdown condition occurs. when “he water level
in *he reservoir is lowvered in a rapid manner, such that *he
drainage of pore water from within the embankmen® does no=
occur to a major extent. This results in a satura*ed zone ol
embankment on which water forces ac*ing as suppor* have been
removed. Since the pore water would even%tually drair, +*his
is termed a *ransient condition and a lesser factor of saf-
ety is acceptable. An analysis for the rapid dravdowr condi-
tion utilizes effective stress parameters since +the effect
of pore wa*er amust be taken into.account durirg *he analy-

sis.



The long-term steady seepage condition represents the
condition under which a dam will exist mos* of the time. The
dam has been in place long enough for all excess.pore vater
pressures in the embankment and foundation t» dissipate and
for the phreatic surface;- or level of seepaye through the
dam, to become fully developed. Tt is notad that seepagje
occurs on all earthfill dams. Seepage must, however, be
con*rolled and filtered to assure that it is no* de%rimental
to the integrity of the dan. Since wa%er has no resistance
to shearing forces, the contribu*ion to shearing resistance
must come solely from the soil s cohesion and interlocking
properties (intergranular friction). Thus, the 1long ternm
steady seepage condition 1is analysed using the effective
stress shear strength parameters which account for the

effects of pore water pressure within *he embankment.

As noted previously, there is a significant area where
earthquake loadings must be considered. The area of g-ea*test
seismic risk is in wes*ermn Ken%ucky. The seismic loadirg on
a dam is mos* commonly applied in the form of a factor which
increases the existing load from a non-seismic condi*ion.
This addi“ional loading is approximated in some coumpater
programs by *he application of a seismic coesfficien«. OCn=a
such program which u*ililizes *his +vpe of analysis is <h=2

REAYE program which is in wide usage in Kentucky.




The result of any type of statility analysis, circular or
Qedge, with any me+hod, will be the factor of safety agains-+
slope failure for the condition being ahalyzed. Because 0%
the uncertainty in exploration, and noting the fact tha* the
exploration can no* cover all areas, the safety factor mus*
be large enough to address many uncertainties, Table 2 gives
the factors of safety associated with various loading condi-
tions and the reservoir at the normal pool level which are

generally accepted by the engineering profession.

TABLE 2

FACTORS OF SAFITY

Factors of Safety and Recommended Analysis

for Selected Conditions
t***tt*****#t*t*t*#**********ttt****t******#*********

Loading Factor of Basis for Shear
Condition Safety Streng*h
*****#********t*******t***t************t*************
Rapid 1.2 Effective S*ress
Drawdown Analysis
Long-Tern 1.5 Effective S*ress
Steady Seepage Analysis
Earthquake 1.0 Effective S<tress
Loading Analysis




The factors of safety noted in the table are considered
to be *he minimum acceptable values. Tha£ is, the degree of
risk to lives and property must no* be increased above tais
value. Any construction, reconstruction, or modifica%ion to
dams must fesult in +he eStablishmeLt of the minimum accept-

able factor of safety for the appropriate loading cordition.
CONCLUSION

As noted earlier, the purpose of these guidelines is to
present a basic discussion on the types of inforration
required to adequately assess the structural stability of an
existing earthfill dam. We feel that owners should be aware
of the general types of information needed and have some
understanding of the nomenclature involved. Engineers shoulil
be able *o benefi* by having a better unders+tanding of *ke
information the division reguires *to assess the structural

stability of a dam.

Basic areas which should be addressed in a geo<echnical
investigation have been set ‘forth in broal ternms, Tach
inves+*igation is, of course, site specific, and i* is ro-
likely that any single document can be adeguately applied =->
all dams. The areas mentioned in this documen* are, in larg=z
par%, germaiun and applicablé “0 any inves*ija+tion on a danm
and fulfill the bhasic purpose of providing guidance and

informatior *o *he owner and *he engineer,



The basic purpose in performing a geotechnical inves*iga-
tion is to determine the s*ructural stability of a dam. Such
a determination should be performed in accordance with
state-of-the~-art techniques. An attainment of minimum fac-
tors of safety does not guarantee that failure can no¢
occur, but rather, *hat steps have been *aken in line with
reasonable and prudent practice to assure t“he structural
stability of the dame A dam which does not £fulfill miniaum
safety criteria can not be considered adequate and does not
provide the minimum degree of risk considered accep*able.
The primary responsibility for the safety of +he dam rests

vith the owner and operator of the danm.

As an appendix, we have prepared a sample set of dravings
which qontain the basic information set forth in this dis-
cussion. The sample set is intended to provide a reasonable
ekample of the results of a ;eotechnical invesfigation;
While this format is not required, it can be applicable *o
many geotechnical investigations and it is offered as an
example of the <*ype of information required to propecly
evaluate an existing structure from the standpoint of s*ruc-

tural stability.



APPENDIX
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